CD34-negative mesenchymal stem-like cells may act as the cellular origin of human aortic valve calcification.
Although various osteogenic inducers contribute to the calcification of human aortic valve interstitial cells, the cellular origin of calcification remains unclear. We immunohistochemically investigated the cellular origin of valve calcification using enzymatically isolated cells from both calcified and non-calcified human aortic valve specimens. CD73-, 90-, and 105-positive and CD45-negative mesenchymal stem-like cells (MSLCs) were isolated from both types of valve specimens using fluorescence-activated cell sorting. MSLCs were further sorted into CD34-negative and -positive cells. Compared with CD34-positive cells, CD34-negative MSLCs were significantly more sensitive to high inorganic phosphate (3.2 mM), calcifying easily in response. Furthermore, immunohistochemical staining showed that significantly higher numbers (~7-9-fold) of CD34-negative compared with CD34-positive MSLCs were localized in calcified aortic valve specimens obtained from calcified aortic stenosis patients. These results suggest that CD34-negative MSLCs are responsible for calcification of the aortic valve.